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Summary Salmonella sp is a significant cause of morbidity and mortality. Although commonly
infecting the gastrointestinal system, other presentations are not unheard of. Salmonella is an
unlikely and an unusual cause of genital tract infection. We describe a woman with suspected
pelvic inflammatory disease eventually confirmed as Salmonella O C2 infection.
# 2008 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.Introduction
Pelvic infection in females is almost synonymous with sexu-
ally transmitted infections. The affected population are
subjected to unnecessary stigma associated with the diag-
nosis. Most infections are managed clinically and diagnosis
based on history and symptoms alone as diagnostic tests for
gonorrhoea and especially chlamydia are not widely available
in the developing world. Even when available the pick up
rates leave much to be desired. Here we present a lady
presenting with symptoms and signs typical of pelvic inflam-
matory disease (PID) but proven otherwise.
Case report
A 47-year-old woman presented to the Emergency Unit with a
three-day history of chills associated with severe lower
abdominal pain and nausea for two days. She started having
passage of loose stools on the day of presentation. She did not
have vaginal symptoms. She was a mother of three in a stable
relationship with her husband, practicing the barrier contra-
ceptive method. She otherwise had no medical or surgical* Tel.: +60 88 522600x664; fax: +60 88 432607.
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doi:10.1016/j.ijid.2008.06.015history. None of her family exhibited similar symptoms. There
was no history suggestive of tuberculosis or granulomatic
disease. She had no chronic diseases such as systemic lupus
erytheromatosis nor was she on long-term drug therapy. She
was not at risk of immunosuppression.
She was weak and had flushed peripheries. She posted a
temperature of 38.9 8C and a heart rate of 100 bpm. Her left
iliac fossa was tender to palpation, but rigidity and guarding
were absent. Speculum examination revealed a healthy cer-
vix with no obvious cervical or vaginal discharge. Digital
vaginal examination elicited left adnexal tenderness and
fullness. Cervical excitation was positive, especially upon
stretching the left adnexa. She had predominantly granulo-
cytic leukocytosis of 16  103/mL.
An ultrasound examination of the pelvis (Figure 1) sug-
gested that the uterus was normal sized and anteverted with
a linear endometrial echo. The left adnexa was obliterated
with an oblong biloculated thick-walled cystic structure 5 cm
long and 2 cm at its widest. The left ovary was not visualized.
There was no significant fluid collection in the pelvis.
Having ordered a septic work-up, including blood and high
vaginal specimens for culture, the patient was prescribed
parenteral antibiotics (ceftriaxone, Rocephine; Roche Phar-
maceuticals), with a working diagnosis of pelvic inflammatory
disease (PID). Her condition did not improve after 48 hours of
parenteral antibiotics. A laparoscopy was performed. She wasPublished by Elsevier Ltd. All rights reserved.
Figure 1 Coronal views. Transverse ultrasonographic sections of the pelvis reveal adnexal collections especially on the left, reported
as a cyst by the sonographer. Note the hazy endometrial echo-lining which may also implicate infection.
e54 V. Valayathamfound to have a left tubo-ovarian abscess of proportions
mentioned above. The abscess was disrupted and drained.
The contra lateral adnexawas normal. A sample of the abscess
content was sent off for culture and sensitivity determination.
In accordancewith standard protocol for pelvic infections, the
patient and her partner were advised regarding screening for
sexually transmitted infections. Her condition improved
rapidly after drainage. On the fifth day after admission, the
microbiologist reported the isolation from the tubo-ovarian
aspirate of Salmonella O Gp C2, which was sensitive to cipro-
floxacin. As the patient had respondeddramatically to surgery,
shewas dischargedwith a four-week course of ciprofloxacin on
the advice of the infectious disease physician. Twoweeks afterigure 2 Sagittal view. Dramatic re-collection presenting as
i-loculed dilatation of the left fallopian tube. Again the endo-
etrial echo-lining is difficult to define as is seen in endome-
ritis.F
b
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tdiscontinuation, she had recurrence of the pelvic symptoms,
albeit to a lesser degree. This was associated with a small
pelvic re-collection (Figure 2). A further four weeks of cipro-
floxacin was prescribed, during which she got better but again
deteriorated afterwards. A hysterectomy and bilateral
oopherectomywereperformed,as thiswas thoughtmost likely
to best clear the Salmonella O nidus dwelling in the pelvis. She
fully recovered following this procedure.
Discussion
Salmonella sp infects almost all organs in humans. The
infection is generally classified into typhoid and non-typhoid.
Although predominantly gastrointestinal, atypical presenta-
tions have been reported. Pelvic salmonellosis is well docu-
mented in the literature, but not well established as a cause
of pelvic sepsis. Both S. typhi and non-typhi have been known
to cause pelvic infections. Apart from the pelvis, Salmonella
abscesses have been reported in the spleen, pelvic bones and
intra-peritoneal space. Salmonella can also occasionally mas-
querade as PID, as illustrated in this report. Salmonella PID
has been described in the United Kingdom1, China2, India3,
Africa4 and the USA5.
The patient had symptoms characteristic of the diagnosis
of PID. There was a history of lower abdominal pain, fever
and leukocytosis. Against this was the fact that the patient
was in a stable relationship, had no vaginal symptoms and had
unilateral adnexal involvement and that treatment with
Ceftriaxone did not yield the expected response for a diag-
nosis of PID. Initial counseling on the possibility of PID caused
much unnecessary anxiety to the patient and her husband.
The species most commonly implicated in pelvic salmo-
nellosis are S. panama and S. enteridis. There appears to be a
predilection for Salmonella sp to localize to the columnar
epithelium of the fallopian tube. Spread seems to be via the
Salmonella infection e55haematogenous route, although blood cultures were sterile
in this case. Transmural spread from the bowels to eventually
seed the fallopian tubes seems plausible. Bowel symptoms
might suggest primary gastrointestinal salmonellosis, but
pelvic abscess is also a recognized cause of diarrhea. In this
case, the diarrhea presented last, suggesting that it was
probably a sequelae to the established pelvic abscess, rather
than the cause of it.
Ciprofloxacin is the treatment of choice for non-typhoidal
salmonellosis. Prolonged treatment with quinolones did not
eradicate the infection. The infection in this patient was
relapsing. This could be due to partially treated disease,
deep-seated infection or incomplete surgical clearance. Sal-
monella is known for its relapses.
Women with symptoms suggestive of PID should also be
screened for Salmonella, especially if they have an atypical
presentation of PID, have bowel symptoms or are not at high
risk for sexually transmitted infections. Sexually transmitted
infection counseling should ideally be initiated upon serolo-
gical or bacteriological confirmation of infection.Conflict of interest: No conflict of interest to declare.
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